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Abstract
Res ins conteining pendant chloromethyl groups were prepared

Ly suspension co-polymerization techniques and functicnalized with
midazola. This imidazole polymer, at various percent crosslinking
nd loading was used to examine the utility of C()(l)P(‘,R)2°?McOH as

@ reagent to investigate the existence of isolated functionalized

sites in the resin. In this study, Co(DPGB)?-2Me0H is attached to

the imidazole containing polymer via axial coordination and the

resulting polymer complexes studied by ESR. The ESR analysis of the

coordinated cobalt centers yielded characteristic spectra of 1:1

and 2:1 imidazole-cobalt adducts depending on the crosslinking and

loading of imidazole. The reaction of the polymer bound cobalt(II)

complex with dioxygen has been investigated. Factors influencing
the comparison of the oxygen affinity for the polymer bound complex

with solution data are discussed.
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The modification of orpanic polymers by covalently attaching
rvossition metal complexes constitutes a novel and active area of
arch. Much of the stimulation for research in this area has

‘from the advantages assogiated with converting selective

eneous catalysts to heterogenaocus polymer supported systems.

veoter ease of removal of the catalyst from the reaction medium

an' a potential for working in flow systems are great advantages |
that polymer supported catalysts have over homogeneous ones. The ]

advantages these materials have over the standard heterogeneous systems

include higher selectivity, greater reproducibility, more efficient

.

utilization of expensive metals and increased potential for catalyst
tailoring via systematic variation of the ligands attached to

(1)

the metal center.
The change in reactivity that accompanies reported attachment

of o homogeneous catalyst to an organic polymer have been unpré-

dictable. 1In comparing results to the homogeneous system, some

v 3 2
( in other cases desirable

(3)

instances give similar behavior,

changes in product distribution occur or enhanced reactivity

i c?a'.r"r“\-'::l(l” and in still other cases reactivity is diminished

oY ‘:,.:‘.(':‘\ An understanding of these differences is thwarted by

g Sy major fundarental problems confronting an investigator
n3z in the area. Establishing the structure of a complex

on the polymer is a difficult task. Elemental analyses for

o
*

rbon and hydrogen are useless.for a hydrocarbon polymer while

¢llution makes it difficult to detect w2ak chromophores by many

‘a4l techniques. When transition netal complexes are thought
hl

attached to polymers via a meral-ronodentate ligand bond, it

woeomes diifficult to distinguish tatwesn coordination aad

Poyoical entrapment.  Lxhaustive washing, necded Lo remove trappaed

~iag, may displace the complex from the ligand.
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Another ma’-r problem in the area of polymer supported

asystems is that »f site separation and an elucidation of the

‘.uence this effect. One potential advantage

Lo
-

factors that
of the polymer .oported system involves preventing aggregation
coordinatively unsaturated species or other materials that
decompose via interinolecular processes. For example, it has
recently been roported that titanocene hydrogenation catalysts

are deactivated by aggregation of the catalyst in solution.(s)

Increased activity results from the polymer bound catalyst because
the polymer backbone keeps the metal sites separated. On the

other hand, when RhCl[(CBHb)3P]2C?H” was added to a different type of
resin functionalized with (CGHb)QPCGHu—polymer, it was concluded(v)
on the basis of the C,H,, and (Csnb)gP found in solution, that three

of the pblymor pound phosphines were coordinated to the rhodium. Many
factors (for exarple, degree of su =77 ution and eross linking) determine
whether or not site separation is achieved in substituted polymers.

There are several reviews on the subject and these contain apparent

discrepancies leading to confusion about the factors that influence

site separation. Different classes of functional groups on the

polymer will show site separation under different conditions de-

pending on the tharmodynamic driving force for aggregation.
wadingly, a variety of systems will have to be investigated

AS

gain an appreciation of the prodlem and methods must be

developed for detarmining when site separation can be achieved

order to properly design catalyst systems.
Another m=i.~ problem in the area of polymoer bound reagents

.
#) 3

involves underzranding the differences (compared to solution) that
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sa been reported to occur in the coordination properties of

8 : ! .
ls. A procedure has been n-pux‘ted( ) for incorporating

e
nmeva

iron(I1) heme into a polystyrene film that physically immobilizes
ligand in the six coordinate complex so that the reversible

axrn £ CO ohserved in solution doaes not occur. On the other

rhanced binding of 0, is reported for tetraphenylporphyrin-

ey
<

cobalt(il) coordinated to polystyrene bound imidazole in comparison
to the solution analogue.(g) An iron(II) porphyrin was coordinated
to a modified silica gel containing covalently attached 3-imidazoyl-
propyl groups. The resulting adduct is reported to reversibly bind

'3? but it does so much less effectively than other iron(II)

10 ; : :
SYS tems.( ) [t is not known whether these differences are
slectronic, solvation, or entropic in origin.

a1

In the course of investigations 3 this laboratory, of the
ep» spectra of a series of dioxygen adducts of cobalt(II) complexes,
a soluble cobalt(Il) complex was found that formed paramagnetic

t:l and 2:1 adducts with nitrogen donors. The complex 1is the




Abbreviating 1 as Co(DPJR)? the reactions with bases can be

lepicted as:

(L%

(‘o(l‘z}’("xB).)'?Clla()fl B CO(UP(‘.H)?°B'CH?OH + CH3OH

+

——>C<»(m‘u'zs)2-2 B + CH30H

when one of the methanols is repleced by a nitrogen donor, a three

line hyperfine is detected in the epr. When two identical nitrogen

donors replace both methanols, a five line hyperfine is observed.

Since the epr spectrum is readily observable at low metal

concentrations, this complex should serve as a potentially
useful indicator of site separaticn in polymers containing donor

groups with a large isctopic abuncdance of nuclei with a nuclear spin

quantum number I > 0. The epr spectra can also be used to demon-

rated and not physically trapped.

s

strate that the complex is coord

Turthermore, a comparison of the hyperfine parameters for the polymer

bound complex and solution analogue provide information regarding
any changes in the strength of ths donor-acceptor interaction that
may bz i.duced by the solid phass or desolvation.
Ir. «his article, we demenstratzs the use of the reagent described
§ 2lucidate the existence and absence of site separation for
y imidazole donor covalently atteched to some polystyrene polymers.
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Inidazole conteinipng resins were prepared by copolymerizing

‘a1l benzene (VR) with vinylbenzyl chloride (VBC) and diviny

tenzene (DVB). The VBC nonomer is a 60:40 mixture of the meta

2n4 para isomers and copolymerization of the above mixture results

in crosslinked resins with pendant chloromethyl groups.

In general, the loadings in the polymer will be designated

b the code number, The designations X and S refer to crosslinking

3

2~1 substitution, The numbers employed for all gel resins prepared
DLOYy 58 prex

vith vinylbenzyl chloride have molar designations. For example, 2

rzein preparced from 1 mole percent "T., 10 mole percent DVB and 89

r-1a pvercent VB and designated GR-X10S51 where 1% of 2ll the residues

warld contain chloromethyl groups,

o

. - e N “ , -~ . - R
In a tyoical preparation, GR-X15350 resin was obtained by adding

s-vrens 123 g (1.18 moles), vinylbenzyl chloride 1% g (0.09 moles),

olaz), benzoyl peroxide 0.75 g end 1.0 mi

o wvaahed wish orranic solvents and HaO (HoC, HaO-MeOH, THM, or

'

v Arted ot 30°C overnisht. The resin GR-X10S1

L3S0

contained 1.92% chlorine.
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Macroreticular Resi

; . 1h s v
Macroreticular polyatyrene” was slurried in 100 g chloromethyl-

121 ether ir e dry ei»osphere, Tin(IV) chloride, 5 ml, in 33 g

yromethylethyl ethner [o1w) was added with cooling,. (CAUPIOH:

o \

yromethylethy]l ether 1ls extremely carcinogenic). Stirring con-

ied in an ice bathr for 10 min, and at roon temparature for 50 min.
woueous dioxane (1:3 v/v), 150 ml, was then added and stirring continued
for 1 hr, At this point the resin was filtered and washed with large
cu~ntities of 1,0, 2M HCL, H,0, H,O0-dioxane, dioxane, dioxane-methanol,
and finally mecthanol. "he polymer was dried at 80°C. ‘The loadings
for the macroreticular resins are reported in terms of vercent by weight
Reaction with CME results in chloromethyl grouvs being attacked at the

varTa position., The extent of chloromethylation is havrd to control.

in MRX20S520 (wel

hloromethylated mscroretlcular res h* basis) t

Imidazolation of chloromethylated resin.

3

Once the chloromethylated resin

f=x

s obtained, it is reacted with

the lithiun salt of imidazole to obtain the resin bound analog of N- i

|
1

methylinmidazole, In & uypical preparation, 20 g of the above chloro-

o
94]
2
J
3
3
J
’)
J
J
s
s
.
X
0
(=
=

midazole were added to a

mixture is slurried in

O ml of THF under an argon atmosghere and 562.5 ml n-butyl i1ithiunm
(1.0 M in nexane) was added asv 0°C. Tne slurry was allowed to warm to

room temperature, and hzated to reflux, Refluxing continued for 18§ hr
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which time the rezin was cooled, Sohxlet extracted with THE for

hen driled f cun. Analysisz for MRX20S20 ve 24978 N and
Al
¥ = = e o T3 . - pa——
aratd oD e 2100, Bis(divhonylglyoximato)coba t(ri).
WO el | £ g eyt e 8 3 atan ” R 7 e
tit) et N )} X 2T'A L 5 ) DUO L LS o procedure, '111S

N =

I
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complex was capped in a fashion similar to that reported in the
e 8 = g S
literature.” Freshly distilled BFz+OEt, (10 ml) was added to 100 ml

of ethyl ether and the resulting solution deoxygenated, Co(DPGH).
(5.0 g) was added under an argon atmosphere and the slurry stirred

then

o

at room temmerature two days. Deoxygenated methanol (50 ml) wa

-3

aided and stirred several hours., The slurry was filtecred and washed

with methanol until thz filtrate was colorless (50-75 ml). The orange
powder was pumped to cdryness, :

Calc. for CsoHssl:0gBoFaCo: C, 51.68; H, 4.09; N, 8.04; Co, 8.45,
Found: C, 51.35; H, 3.86; N, 8.27; Co, 8.11.

Metal Incorporation into the Polymer

The cobalt complex was incorporated into base containing resins by
the following melhod. Co(DPGB)2'2MeOH~(O.7O g) and 1.0 g of imidazole
containing resin were added to a 250 ml three necked round hottom and
flushed with argon. 100 ml of dry degassed THF was syringed in and the
fesin stirred at room temperature fcr two days. The resin waéhfilteréa

washed with THF in & Schlenk type Sohxlet extractor 24 hr and then

ding the2 dry resin 19 an epr
tube wisth vacuum t=flon fittings., The tubes were evacuated and fillead
. lhen the dioxygen adducts of the coordinate

- - . v

¥as were desired, the epr tube was cooled to dry

for at least ones hr, Samples of the parent complexes for epr analysis
were prenared by dizsslving in dry degoassed CiliaClps/toluesne solvent
- P \ ¢ . ‘. . - - . . -

¢l v/v) in volunesria flasks in a dry inert atmosphere box, Solutionc

ware adidza to tne & vages ang ths vacuunm fitiines closed aoff. Altore-

natively, the degassed solvent mixXture could be distilled divectly onto

Lre cob2lt sample weished inlo an epr tube,

——




The epr spectra were collected on a Varian model =-9 specltrometler

caulvbped with a illewlett-Packard f{reguency counter. Cooling was pro-
vided by cold nitrogen gos, producing a probe temperature of ~v-180°C.
‘'‘ne field was calibrated using a Varian weak piten sazmple, g = 2.0070.
The svectra of the Co{DPGB),cbase adducts are axial In avpearance
result dn relatively sharp well-defined spectra. Uvpon coordination
0 metal complexes o coordinalte polymers, a certain amount of general
broadening is seen, causing a reduction in the resolution of hyperfine.
™is may be due to a certain amount of polymer chain motion even at low
temperature or to a lack of magnetic dilution in certain cases. For

. 6
this reason, second order correct10n51

to the epr parameters were ig-
nored since it was felt they would provide no additional useful infor-
mation, Best values for h he ana A wefe obtained from the most well
defTined signals in the pa %11Lu1 region.

Results and Liscussion

fdducts of Oxime Complexes of Cobalt(Il)

Bis-diphenylglyoximato cobalt(II) readily forms a 1:1 adduct
that exists in solution in a monomer-dimer ecquilibrium. Dimerization

occurs through coordination of one of ©

e

@ oxime oxygens to the cobalt

of anochzr complex. The dimer is. diamaghetic, owing to an antiferro-
magnetic interaction beaitween tha cobalt centers. Addition of more
nose, sronger than the oxXxime oxygen, cleaves the dimer with ready
formation at room temperature of the paramagnetic 2:1 adduct.

The diamagnetic nature of the dimeric l:1 adduct is unsuitable

for our purposes., We would like to be able to tell under what resin
conditions 1L:1 adducts are favored over 2:1 adducts. Ideally, the 1:1

wdiet should be paramagnetic and have a characteristic epr spectrun.

e formmbion can be provented 1T the basicity of the oxime oxypens
‘)('\ Y ovi e .-] et it ont UL e at o AT e Nty mg OV N
‘ reauced gutllclencvliy., ‘LS redaueylon ol ¢the QXxine oxygeu

il il i o e it o Nl i,

Rk et iy 5

eaales okl
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bunlelty can be achleved witn a concomittant bonus in increased

cobalt acldliy by cavpling the complex with tetrahedral BF. groups,

’

i compound 1. This BF, capped cobalt complex is so acidic that it 1is

moat readlly lsolaved as 2:1 base adducts. We chose the weak base

whanol as the starting adduct because 1t 1s readily replaced.
: : : neutral
ition of 1 equivelent of s/base stronger than methanol displaces
methanol and forms a mlxad base-methanol six coordinate complex.

“urther additlon of strong base glves the trans 2 base to 1 cobalt(Il)

adduct, readily at room temperature. The formation of both 1:1 and

2:1 base adducts 1In discrete steps is a particularly attractive
reature of this complex for studylng site separation in a polymer.
The solution specles can be studled separately and compared with
the specles prepared on the polymer.

ow apin, d7, tetragonal complexes of cobalt(II) are narticularly
well suited for epr studies. The unpaired spin resides in the Sdzq
arbital and thus axial coordination by cither one or two bases will
perturb this electron directly and influence the epr spectrur, Since

coordinated methanol doss not exhibit nuclear hyperfine splitting in

the epr, the nixed 2:1 adduct, where one of the bases is a nitrogen
donor, should exhipit & thres line superhyperfine pattern. The
symmetrical 2:1 adduct gives rise to a five line superhyperfine pattern.
lectron nuclear hyperiine in the perpendicular region of thesea
compounds 18 usvally small (- 10 gauas) and therefore superhyverfine is
more 4ifficult to ohserve on these peaks. In addlition, epr spectra

A" low spin Co(iT) complexes are often broad owing to relaxation mechan-

which involve low lyin~ excited states, ™his results in more spin

9

orblt coupling wnich causes shorter soin relaxation times. Conscauvently

DR

superhyperfine ecann e noawsared cceurately In the verpendiceular reslon,

by tonerSine ©
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on the order of 60 to 120 x 107* em ' end can be accurately m
The epr spectrum of CO(DPGB)?'?CHQOH is illustrated in W
} and the spectral cherazieristicsof the N-methylinidazole base
are summarized in Tadle 1,
Table 1

“rozen Solution” Epr Parameters for Cu(D?GB)?'?CHSOH and the

Poecmed by bisvlecing One and Two Methanols with N-methylimida

casured,
igure 1

adducts

Ccomplexes

zole

Complex S“ &,

A‘L A A
(x10"%*cm)  (x10 “cm) (x10"%*cm)

Co-N

é

Co(DPGR) »* 2MeOH 2.010 2,26 105 10
Co(DPGB) a* B eMeOH  2.002 2.27  93.5 10
co(DPGB) o+ BR 2,016 2.26 'Th.0 1

1.5

18.5

fprozen toluene/CH-Cl, plass at liaquid i, tewperature,

bB refers to the base !l-lethylimidazole.

’

Substantial diffearences exist in both the A values and the A
hyperfine valuss for tha different adducts which should permi
to deternine ths coordination svhere of inidazole substituted

polymar bound Co{DPG3) 2.

Co-N
L one

15?

Sl i Sl i i
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Rinding of Co(MH2GB). to Polymer Bound Imidazole é
Three different imidazole substituled resins were prepared to

investigate the guestion of site separation; GR-X1051, GR-X1550
13

ol MR=X20520. The cholce cof resins offers a variation in

tne three controlling factors: crossiinking, substitution and polymer
tyvpe, In all cases THY was selected as The solvent for counlex

incorporation, Any increase or decrezse in site interactions from
swelling of the polymer by solvent or other solvent effects is thus

held constant. Incorporation of Co(DPGB). into these three resins

TN AR TRy S

followed by thorough anaerobic extraction yielded a red brown solid
resin.
The eor spectra of the complex bound to these three resins and

measured at licuid nitrogen temperature are gilven in Figures 2, 3

and 4, The epr paraneters are reported in Table 2.

Table 2 : -
For Paramcters for Polymer Bound Co(DPGB), Complexes
0 > o
Complex 8, . & Ali Ai‘ ACo—N
(%107 %“cm) (x10"“cm)
CGR=-X1081~[P]-CT 201 - 8.2% 03.8 - ~10
bU(D:Gg’mQ&
GR=-X15386- (P 1<LCHAImic a 2.28 75.4 small 17
Co’“PCS);
1MR-X20S20-[F]-(CH2Inid): & 2.2 Tl small 17
co(DEGA)
Bacause of overlap with 9 anéébroadening of the resonances at

high field, it was difficuvlt to locate the center of the parallel
resonances,
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The spectrz are of the same general sna2pe as that of the unbound, &
soluble, imidezole complexes, The parallel and perpendicular regions
and cobalt nuclear hyrverfine are evident in all four spectra. The
line widths of the volymer bound complexes are characteristically

broadenad with “he simultaneous loss of resolution, especially in the

perpendleular rezlion, The g and A values for the mixed 2:1 base—CH;,Oh ada
ducts and symetrical 2:1 adducts are given in Table 1 and can be com-
pared with the same parameters obtained for the polymer spectra reported
in Table 2. The g” and gL_values are not diagnostic. Considering the
broadening and uncertainty of peak position, these values could be
considered the same within experimental error since they differ only

by ~2-3%, The values that seem to best distinguish the complexes are
the Ai] a2lues and the superhyperfine coupling constants AO&H' from

the nitrogen bases. On the basis of these results, we conclude that

the complex Co{DPGB)a-2CHA0H on GR-X10S1 has one CH;0H displaced and

s essentially coordinated to one of the polymer bound N-alkylimidazoles.

The svectrun of ihe complex coordinated to this resin reveals poorly

cheracterizod "merfine from the axially coordinated, nitrogen donor

iigands. Iowewzr, the observed values of A,l= 93.8 x 107* em™ ! anad
Aoo.i T 10 x 107 em”' compare favorably with those listed in Table 1

for the mixel l-meshylinidazole-metnanol complex. This clearly estab-
lishes site separation in the displacement reaction of methanol from
Co(DPGR) a+ 20005 in this resin., On the other hand, the spectra of the

complex on the Z23-71557 and MR-X20S20 resin clearly show the hyperfine

splitting patiern expected for Tuo axially coordinated nitrogen bases on
a low spin, a7, telrogonal cobalt(Il) center. The Ai,values of

7H.E % 107% en”™: and 77.3 x 107% em ' for the gel and macroreticular
resin conmvars favorably with those for the symmetricel 2:1 nitrogen

7 o, oy n . v ¥ & i -
GO DL «-:;}.’: conipliex reporied in 'fable L. thus, site -:,._\prx-:;"t Lon
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is not achieved toward (oD

Dioxyiren Pinding In the Metzl Substituted Polymers

The adiucts of Co(DPGRE’,*2CH,0H exhibit somewhat different behavior
Lovrards oxyzen a&s compared O 3chiff boase and macrocyclic cobalt com-
nlexes. Many of these latier complexes bind one basc readily to form
s which then bind 0 reversibliy. When these com-
vounds form 2:1 base adducis (often with a large excess of base), this
second base is displaced upon exposure to O, to give the base-dioxygen
adduct,
complex readily binds one base (displacing one methanol) to form the
unsymmetrical 2:1 adduct which can then bind O, by displacing the
second methanol. However, exposure of the symmetrical 2:1 adduct of
N-nethylimidazole to 0, does not yield the dioxygen adduct. That is,
when B is l-methylinidazole we can write:

B - | 0.
-+

Co{DPG3)."2CH;0H Co(DPGB)2+B-CHOH + Co(DPGB)a'B°Og

28 (0P
Co(DP25)a-2CHL0H » Co{(DPGB)2*Bs =+ no reaction
This o istry can be used to provide some additional infor-

sacding our imidaczole substituted resins. 0On the basis
bshavior, w2 night expect that only the unsynmnmetri-

cal base-niethano” 2:1 complexes on the resin will interact with

oxygen while the symnmetriczl 2:1 complexes of N-methylimidaczole
will not. The ESR spectrum for Co(DPGB)2°N~CHsImid-0O. is illus-

(3]

trated in Flzure 5§, The signzl %hape is intense and dramatically
different from the spectra of the base adducts. Two g values are

ident atong with the olgnt line cobalt nuclear hyoerfine.

suspded

GB)2 in these »olymers. é

The Co(DPGB), complex does not behave this way. The dimethanol
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Exposure of GR-X1I7t {o oxygen results in virtually complete

e

“isappeavance of the original signal and the appearance of the 0.

e

gdduct signal, This iz in Zeeping with our conclusion that the

S ST

Uﬁ(d?ﬂ“)u is bound to =2 resin through only one imidnzole, A dif-

ferent situation resul-: for GR-X1536 and lR-X20520. In both czses,

A -y 7

we conclunied earlier thzat post of the cobalt is bound to two inicdazoles.
Horrever, some small nervcaatage of cobalt centers bound to only one

b imidazole could exist. This is very clearly borne out

by the epr spectra of these resins after exposure to oxygen. The O 1
adduct gives rise to a very intense sighal so a direct comparison of »

the 0, signal intensit: to that of the residual base adduct is not

possible. However, intense signals that can be attributed to deoxy
cobalt(II) centers are “ound in both GR-X15S6 and MR-X20S20, but not in ;

GR-X10S1. Clearly, very incomplete conversion of the former two poly-

ﬁers to the Oa adduct -z2curs in keepihé with the conclusion that most
of the cobalt centers rave two imidazole donors bound to them in the
polyvmer. A larger percantage of 0, adduct formation occurs with the

macroreticular resin tran with the gel resin. This would suggest that

he following conclusions are definit.ve.

separation, as eviisnced by formation of the unsymmetrical 2:1

” _‘M\?s;‘g.‘"-.'a,,:m-«_a?wm-:-mq‘ T T —

so adduct is achievzd in a gel resin prepared in this study at a lev:

of 1% substituvion. Nzizher GR-X15356 nor MR-X20S20 allow large amounts o

i e

site separation even tro2ush they are highly crosslinked. In both of
-*
these regins, the symm=iriczl 2:1 base adduct is the predominant

implying exters!ve site interactions. Formation of some

0~ adducat in both resina does Indicate that there are some

nate
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The bis-methanol adduct used in this work can be used to
probe site separation in a functionalized polymer containing
ionor groups that give rise to superhyverfine splitting. Function—

lzed polyners containing other types of donors can be studied

ing the bis-acetonite adduct of Co/DNMGB)a. This material can
oG preparec vy recrystallization of the bis—-methanol adduct from
acetonitrile. The complex Co(DMGB)»,+2CHsCN exhibits well resolved
nitrogen superhyperfine coupling and the changes in the spectra
upon coordination to a functionalized polymer can also be used to
probe site separation.
Cowoarison of Solution and Polymer Bound Reactivities.

The comparison of the reactivity of a substrate in solution
and on a polymer is a very important c&nsideration for the area
of supported reagents. Such comparisons(z"S) have revealed some
interesting contrasts and similarities. With regards to the

(9,10)

binding of dioxygen, two reports of enhanced affinity for

coordination of 0, by polymer bound substrates have appeared but causes

W

(8]
\
b

faor the propos=3 snhanced affinities have not been established.

Eanancement could be due to entrepic factors, a difference in metal
oxygen bond strength in the two media, solvation differences for

the adduct in tha different media or a combination of these effects.

Unfortunately, the epr spectra of tne polymer bound 0. adducts
studied 4n this work are broadanad to such an extent that it is
difficult to infer whether or not the electronic structure of
bound O, differs slightl ok y Lﬁﬂ two conditions. Closer con-

sidaration of tne evidence for enhanced binding of 02 by the metal
{ complex on the polyner reveals that this reported conclusion has
been estshllished in 2 complately rigorous fTashion. Quali-

ive compurisons have been bagsed on the relative magnittudea of

the P, 0, values at a given temperature. For solution and polymer
<

P e o i il




supported conditions, =nis guantity could be dominated by
factors other than the rztal-dioxygen adduct stability. The
B 0? values in soluil:r relate to the equilibrium constant
%

for the process

BeCobls-on) + 02(g) > B-CoL'O2(soln) (1)

However, this is a net escuilibrium constant for the two indepen-

dent processes:

02(5) + 0,(soln or polymer) (2)

QY ot y\M("
; B-CoL(solm) + 02(501n or polymer) - B-CoL'Oz(soln or polymer) (3)

Thus, as long as the m=dium is held constant, P;5 02 values can be

i sl o i

e L T ——

However, the compariscn of Pg 02 values for systems studied in. -
2 different media will contain contributions from the equilibrium

constant for eguation 72) above. Labelling the equilibrium constants

for equations ‘1 , (2, and (3) above as K;, Kz, and K, respectively, ﬂ

2
—~
O
ot
0D

)
o
4
ct

"

)

]
W

. 20X : znd that Kz is independent of the complex.
Unless informztli - is zvzilabls regarding the thermodynamic data
2), an interpretation of P15 02 data (on systems 3
investigated in differznt media) to yleld information regarding
the metal-dioxyeen irnszraction is not possible. Even with

polymer varizticn, ths oolymer bound data must be corrected for i

3 " % . & T
the distribution constznt involving

Qg(ﬁ) -> Oe(polymer)

o -

trends i 5% “frding or metal-0, solvation by the medium
[s

—~
~
fo
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FIGURE CAPTIOIS

Fipure 1. ESR spectra of Co(DPGB).*2MeOH in frozen toluene/CH:2Cl,

glass at liquid N. temperature.

Figure 2. KSR spectrum of Co(DPGH).*2l'eOH attached to the imidazole

polymer GR~X10S1 at liquid I, temperature.

Figure 3. ESR spectrum of Co(DPGB)a*2l2e0H attached to the imidazole

polymer GR-X15S86 at 1liquid ¥. temperature.

Figure 4. ESH zrecorum of Co(DPGB).e2Me0H attached to the imidazole

|1
|
polymar HR-X20820 at liquid !, temperature.
Figure 5 ESR specira of Co(DPGB),*N-CHis imidazole*MeOH exposed
te an oxygen atmosphere at liguid N, temperature in a
1
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